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Nowadays wind lidar is accepted as standard in wind energy studies. This technology offers a relatively simple plug and play system as an alternative to standard met-mast installation. As it is a relative new technology, longterm databases are missing especially in complex and coastal areas. In particular, coastal areas introduce the challenge of the coastal discontinuity, which is often not accurately resolved in mesoscale numerical models. The actual trend in designing more cost-effective and taller turbine with a longer lifetime requires a deep analysis and understanding of the conditions in which a wind power plant will operate over its lifetime.
Developing wind farm projects requires high quality databases under a wide range of atmospheric conditions or high resolution models that could accurately take into account the effect of the sea-land coastal discontinuity.
Wind-lidars in [1, 2] have been shown to be functional for studying the evolution of the vertical wind structure coastal atmospheric boundary layer both on-and offshore. Regarding wind energy studies, in [3, 4] detailed statistical analysis of Weibull distribution and parameter detection was conducted comparing/integrating wind measurement and forecasts.
Here, we present a unique database from a coastal site in Italy, in the middle of the Mediterranean area where wind speed and direction vertical profiles have been collected during a two-year period from a Wind-lidar ZEPHIR 300® at a coastal suburban area. In a previous paper one-year period was presented giving first results in wind flow evolution of the area [5] . We show an analysis of 10-minute averaged wind profiles over the whole period.
The paper is organised as follows: after this introduction, Section 2 introduces the experimental site and the data set. Section 3 discusses the data analysis and in the final section results and future works are given.
Experimental site and dataset

Experimental site
The experimental site, the area of the CNR-ISAC section of Lamezia Terme, is located at about 600 m from the coastline in South Italy (Calabria region, Figure 1 ). Calabria is a mountainous peninsula about 50 km wide and elongated 300 km in the north south direction in the Central Mediterranean. The experimental area is flat and at the end of a west-east oriented valley (the Marcellinara gap) that crosses the peninsula acting as a connecting channel between the Tyrrhenian and Ionian seas and surrounded by mountains up to 1246 m high (Reventino Mount).
This location is a natural laboratory to study land-sea interaction in complex terrain. It is characterized by a synoptic wind mostly from the west and east -west oriented sea/land and mountain/valley breeze systems. 
Available Datasets
The wind monitoring activity is performed using the following instruments:
• a meteorological station Metmast Vaisala WTX250 at 10 m, • a ZephIR 300 wind lidar that provides vertical profiles of U and DIR for 10 levels from 10 to 300 m • a sonic anemometer operative since April 2017. In particular, the ZephIR 300 wind lidar from Natural Power is a continuous-wave (CW) lidar system that provides wind measurements across ten user-defined heights ( Table 1) . Zephir 300 measures 10-min averaged vertical profiles of wind speed and direction, by combining a series of radial measured wind speed components, from at least three different beam directions, into a three-dimensional wind vector. Different firmware in Table 1 results in a higher data availability for firmware 2 that firmware 1.
Real time data are available at http://www.i-amica.it/iamica/?page_id=1122. Table 2 shows the availability of dataset. 
Data Analysis
In this section, we show a seasonal data analysis in terms of wind roses, wind speed profiles and Weibull distribution.
Considering the complex orography surrounding the experimental site, in Fig 1, a directional analysis is necessary to understand the impact of each orographic feature on the measurements.
Seasonal analysis allows to capture effect of sea land temperature difference on the interplay between synoptic and local flow. Fig. 2 shows the seasonal wind roses over the two-year period, at the different measuring heights from the wind-lidar. The wind roses show three main directions due to the orographic features surrounding the location:
East-west sea-land mountain-valley breeze systems and large-scale flow from the east -north east (mainly during winter), and from the west [6] .
During summer, considering JJA months, the synoptic flow blows in the same direction as the sea breeze, and often prevents the land breeze to develop. Wind from east north -east blows mainly during winter, while is almost absent during summer. Comparison during the two different years confirms these seasonal features. Fig. 3 , shows the seasonal mean vertical wind profiles for i) all directions, ii) for offshore flow and iii) for onshore flow, from fall 2013 to summer 2015.
Comparing profiles according to directions we note that:
• For a 30-degree sector centered around 90 degrees (east), offshore wind, the wind profiles indicate an internal layer varying between 80 and 100m, depending on the season; this can be associated to a night stable boundary layer typical for land conditions.
• For a 30-degree sector centred around 270 degrees (west), onshore winds, the profiles show a kink that indicates an Internal Boundary Layer (thermal or neutral) growing from the coast to inland following the sea-land steep change in surface characteristics during i.e. sea breeze cases. Roughness is higher in the lower layer with respect to the upper layer reflecting the values of land and sea roughness respectively. Seasonal average vertical wind profiles have similar features in the two different years especially during summer. During spring 2015, we note higher wind and wind variability compared to spring 2014 during offshore flow.
It is also interesting to consider the statistics for mean and standard deviation according to heights, years and directions As an example, Table 3 shows the different mean wind speed and standard deviations in May 2014 and May 2015.
For the east sector, the wind speed U >10m/s from above 100 m in May 2015 is slightly high compared to U > 2.52 m/s during May 2014. In this case, the variability in May 2015 is likely due to i) the occurrence of a strong synoptic eastern flows from the Balkans (some episodes), ii) the occurrence of stable conditions during the night as well as the low occurrence of the wind from the sector. (Fig. 2 ) Looking at the change in shape of the Weibull distribution with height, the height of the stable layer during summer and winter seems to be at around 100 m, as seen from the profiles. In fact 100m profile shows less variability of the shape parameter and comparing to wind profiles in Fig. 3 similar averaged wind speed values are measured comparing seasons between two years. This is also confirmed for the 270 degree sector, the shape is changing with height and the height of 100 m can be seen as the height of the internal boundary layer as from the wind profiles.
Final remarks and future work
In this paper, we present results from the analysis of a unique database of vertical profiles of wind speed and directions from a wind lidar ZephIR 300® at 10 levels at a coastal site over a two-year period. We present the general characteristics of the wind flow vertical structure in terms of seasonal mean vertical wind profiles for onshore and offshore flow and how the Weibull distribution changes with height. For both onshore and offshore flows, we note two vertical layers: an inner layer of about 80-100m depth and an outer layer. The internal layer can be ascribed to: (i) the stable SL that develops during the night following the daily cycle of the atmospheric stability, typical over land, for wind coming from east. This condition often causes a decoupling between the stable SL and the wind aloft or to (ii) the height of the internal boundary layer that develops inland from the coastline, for onshore flows e.g. sea breeze.
Work in progress includes detailed analyses to investigate the impact of the building distribution around the site, on the wind profile shape in case of offshore flows. Further studies, including turbulence measures from a sonic anemometer, will allow better characterizing the stability conditions in the surface layer for accurate analyses of the profiles.
